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^I^^JL_^<^» COMPAONIB FRAKCAISB 
DBS PBTROI^. « Pitaioh cofpomo bo(^» 

France^ do hmhy declare the invcntioxi, 
few wfAch w€ pttty thai m patent 
tOMv bo ^grftnted to in, end iht 
method hy ivfdch It is to be pctfonned* 
to be puddibilsr detcrlbed ia iad by Se 
foUoviag statements— 

'th9 present fanFeatSon i$ coueented with 
explomtOEiy drimxxfl eod innaxtbtrfar to the 

Stoteetioii ol a drilled bole anfaut cavina 
I and b^gnuB of water* 
Known methods^ in ipJte of the proueu 
aehieved, aO have the 
<eriiti o of protecting the drilled iwlo egabttt 
ca:vtaiA in of the strata paised Ibzoofib fay 
mcras of tubce which are sent down ai the 
dzimnfl descenda. This type of ixrotectlon 
which ia cosay, due bot£ to 



reqtdred to plaoe the tubea In position and 
the mamfhandHng InTodved and to the cost 
of ^ tubes used. Is paitlcalarfy tionblo- 
omne ta the case ivhere ddUiag methods^ 
taiown as rotuy diilfii^ methods are em- 
^gjed^ beeanse of a Ion of power, doe to 
tool drive shaft 



rubbing of the __ _ 

Bgolnst the waUs of the Wo ho]e,~U added 

the above aaadvantaee. This lost of 

iwwer may be con&lderable beeanse this 

foBiimnj be as much &s several miles in 

length. Fictliormore, wfaea the tools require 

dbsA^ H D neoesnry to nda the drive 

• tofi; y Mcfa comprises lengths of tvd 

■crewed one Into other» and aascrew 11 

thtn taorcMlttg the cost price of thk typo <rf 
ptotectiofl. 

-fl^*nSS?* of bore^iole ddOfaig called 
fle(Xldi1Qfai|f achlevee a net advamce over 
rotary methods beoavse Ibe dilve shaft 
^^S^^ * llttlhle annomd fcoM for the 
tool driving motor and fbe flmdble hose can 
be woond np or mrwoand by means of a 
drum. In edifltloa, the space taken up by the 
ffllSng platform can be rcdnced fai Mko, 
However tfils method does not dhmease whh 
^ need to firoteet the driUc^bole usiag 
steel tabes to prevent cavlqg fai of tiie straS 



Poilhemiore, it is essential to ensure a 
£S2?i?*''?J?* ^ OmdWehose so as to 
avoid the coaaldBnible danger if an envtion 
occQia. 

. ^^^^^^ ^ ooe a«peot of the present 
mveatton there Is provided a mel&d of 
«tplaratoiy drflBng couprissag drUUng a 

of ^ MUed hole shauhaneously with 
^"^S, hole, the tabe pi^^ 

caving la of the strata and ingresTof water! 
Aooor^ng to aaother aspect of Hie 
> provided a 
meObod o' «|rfor«tary MOmg oomprisiag 
drilBng e hole by passing a difflSg tool 
downwardly throng the earth, mouMiaa a 
totnns around the wall of the drilled Imla 
simultaneouslv with tfie downward 
tttojwiient of tbs dtOhm tool to prevent 
wingfai of the strata and faigress of water 
SJI'JSL"^ expadable meml^ caxrted by 
^ diiU^ toJ Is expanded UteraQy agahisl 

m<n«meat betweea the expandable member 
affile tobia£ aad a fbree Is exerted be- 
Ihe itMoaaiy eomaadable nsembsr 
«ttd the driinng tool icawe tbTdrlff^ 
to mogress downwattUy. 

Thus, on ^ surflsce, iaitead of having a 
large stock of pipes alwi^s avaUable. ^mOi 
are assembled ooe to tfie other « rfrfw*? 

c<^m>tad wIA ami above Ae d^Sag^S: 
By aae tUs metibod (he stetoota^ 
wtpported faamediately after SSg. 
b^iS^^^#« fa the pto*e« of . 
d^/iS^^fiJ^^.^^ motectei from the 
ffi -f*5& ^ • rfcove whkh b moalded 
Mow It. This eaables the tubfaig to be^ 
fecdvely protected dariag Its aioSuS 
pwys beeanse it U enon^ to emmOui 
toe Sleeve termer aad drBUas tool ^Mm^ 
arc cffectwely jcaled to ftSMtaWag teSS 
to to protected «ram the atmta ^JTSri 
resalt, aU water iqgiess. 
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s«h the drilBng depth fbxis 
iji]ectkni pressure for the rcrfni at fonncrs 
15 Bxid 16 whkh b 30 ban thEtt that at 
the bottom. Fleadtale hose* 33 aod 34 aro 
heated tbxu eomliig that the vl«coilt7 of the 
material li sot lowered, A Tahre 37 enablsa 
the ixttroduetloa of hardmwr Imto a italic 
mixer 38 to be itflppod. TUa aOo^ ttalie 
mixer 38 to be drained of haidener. In the 
eveal of a tcmporaiy stop in driUl&ft» before 
valve 39f which oa^rolt the feed of ndn to 
Injection zones 19 or 20. aoeocdiag to 
whether tubing 8 or deere 6 is beiofi made. 
U dosed. It wm be nndaistood ihal two 
assembHca exist dadlsT to Hiat diovn In 
Figure 6, one lor tSm dee>Te 6, the other tor 
the tubing 8» ^ 

Thns h will be mtderstood mat cirmnts 5 
•Ad 7, ilhxstrated In Hgitre 1, each cota pH sB 
two channels* one for 'me resbi and tbe other 
for the hard<»er. the channel for the Intier 
being provided with a vahre sncfa ss 37 
located <» the inlet side of a static mixer 
8tt^ aa 38. likewise. Yatvea such as 39 
contxol the flow of each of the redns and 
they are located one ta channel 7 near l»- 
jectkm sane 19 and ftic otter in chamel S 
Aow injection JDone 20. 

The advancement of dilDfng and the 
fomhig cd tuUng 8 and its deeve 6 are 
curied out as Ilhistraied diaya min a t ira n y 
liiPi8ures3to5.InFigiDo3,ileeveall and 
12 are Uhistrated deflated and Inflated 



35 



respeollYefy. Sleeve 11 U faat with body 10 
and desoends with body 10 as a resntt of ofl 
pieasiite, in the general circuit 23, usHad 
on piston 40, Csst with body 10, onder the 
coinrol of control nut 9 (Flgnre 6). Oil 
of cnrfasder 42 via 
ton down* sleeve 12 




[lad against tnbing 8 by 

ftfw bEmvcHiui. ai tool 

I downwards* body 10 descends 

J to ileeve IZ Ponncn 15 and 16 fast 

45 vrath body 10 also descend and. daAa^ this 
movemeat, 8 cortiiii anumnt of ream is 
extruded In aotio 20 to foim sleove 6, the 
redn gradueQy polymerising In the r^iotis 
of heating element 18, whereas resto 
50 cstroded in xono 19. ^ Bow of which Is 
different from the reiln used in the maldog 
of sleeve 6. polymerises near heatiag 
element 17 to form toblng 8. It is of coufse 
undentood tKat the quantities injected m 
55 in pronortf on to the downwud progress of 
the tool and the tMctneis of the respective 
sleeve or tublna. For exnmple. tho sleeve 6 
may be about 10 mm thick and the tvUnf 8 
about 50 mm cMck. The control nail 9 

60 controls the supply of le^tas. 

The tool oosinmiiei to advanoe downwards 
until piston 40 ranches the bottom of 
cyfinder 42, Flgore A, This leads to *e 
immediate infla^on of deeve 11« Figure 5, 
65 whloh bolds the body 10 while sleeve 12 is 



deflated to cnAle It to take up a 
position as the result of Injection of oil into 
the mrt of oylittder 42 located below piston 
40. Tho automatic inflatlan of ilemm 11 may 
be ensured by an aectilcal tmpolse from an 70 
end of stroke stop $8. tfaie taimJse bdnp 
traiuunitted by wire 61 to ooidrol Unit 9, 
Hgure 8. As scdenold flap vmhre cootnd 
dicaltB which control hydrmuHc feed to the 
faydrBnilodrctdts are wen known, detaUs of 75 
the various drovnts ensuring inflation and 
dcflalion of fhe aleevet Imve not been 
Bhistmted. Thoa, dmrlng a period ol time 
wUdb may 1m vesy iboft* ileeve 12 moves 
down to a lower level so that when the top of 80 
cyUoder 42 is dose to ^stom 40, aU that Is 
necessary Is to apply oil under oreasufo once 
again inside sleeve 12 ana release the 
uessaso Inside sleeve 11 to return to the 
BtlalcondldcttatilBsttatedia Figure 3.Fof 85 
thispuTposo an end of stroke atop 59 may be 
used wMch sends a releadng Impulse by 
wire 60 to coatrol unit 9 (Plgnrea 1 and 9. In 
FIgufe 8« dien. mrC foud the oil drevll 23, 
resin supply circuit 5 and 7 aod mud drcuit 90 
4 comprimg a down cihnnnel Aa and an np 
chanifed 4oIn lone Z» Bgnre 7. 

A higih pressnre pump 45 anppQes fhe oil 
necessaiT toisflata frmneia 15» 16, shield 22 
andileevesllafidl2.Afirslclreuit431eods 95 
to controls C15, C16 end C22 for inflatiiig 
formers 15» 16 and shield 22. In the same 
wi^ a ieoond circuit 44 leads to ooatrols Cll 
BndC12forileev«s II and 12. The assembly 
of circuits 48, 49 and 50 controm&geonttois lU 
dX C16, and C22. and dzuuHs ^ and 47 
controlling oontrols Cll and C12 are placed 
under the control d fhe aeneral control 51 
fdr advandng or stopj^g the forming 
maddno and m consequence piston 40^ the 105 
movement of which dmenda on lSt» oU led 
via ^vnit 41. Orcnit 41, serving «ttMt«jii« 
C42o EUMd CA2b oontroHed by control 
chann^62 and 63 from the general oo&trol 
51, enablca, vie channel C420, tlie drill to 110 
advanco downwarda and the sleeve 6 smd 
tubing 8 forming ma^dae to descend 
sfanuhaneoudy, and enables, via chaxmol 
C42fr, cylinder 42 to descend after deflation 
of aloeve 12* Wirea 61 aod 60 transmit tho 115 
hnp^lstr sent out by the end of stroke stops 
58 and 59 to tto graeral c«mlrol 51 in oroer 
to control tte antomatlo setting in motkm of 
the Inflating and defUdng opemdooB for 
sleeves 11 and 12 via cootrM channels 46 120 
and 47. The mod dreuit 4 Is also placed 
under the oootrol ol controls CB, CP and 
CO for three valves B,F,G (Figure 7), tfiese 
controls being placed under me ooiitrol of 
control unit St by ch^nels 64« 65 and 66. 125 
Yahes B and F may be dosed in the evont of 
die forming machine being stopped oc due 
ta detection ol a hi||L pressure none by 
detector 53 ooni;ded to control mdt 51 by 
C53. In this Ohistratioii, the none includhig 130 
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thetttbe mating Tnaahtnn, and tbe InfiatablA 
mevet, his been indicated by the letter Z. 
Tlio moulding siMie has been tniBoated by 
ftfl letter M. As iar ai (hts mod citcidt b 
oooMiud, a ii nan «hat it it lad faa by 

for reiisi and hafdoitBiB m ^acad undnr 
ttte eontrai of ccmtrolt C35. OSaml e35 
*^^'SL'^ f omtfola C37 vid C37 

l^cvlta »d C ^ and C '39 oontromns Tslvna 
TOfor ma redox aoppfy. A c^aSiel 54 
n^eeti cptfroi tmit 51 to eoatrob C35 to 

owittjlrd^i^ to ibc ipacxi 
any deairttd method, cfanioal CS3 ate 
enaUlag thU How to be bcoodit under m 
conh^rf native to the mtmT ndattne at 
the bottom ci tta drii&g tnnamttte/vf 



i.44S;»4 



' ■■- — ^mm^ -|fl llllini iraiHDIluBQI Ont 

^enm tuaor 53 bj any dcrind mettioi 
Control unit 51 k memteT^ 
froin Uie anT&oe by One T. 



•M cosaeqaandy 



edditloa tn dieae ooaliohL • dotted fizin 
C 53 bn been illnftrsted toi&ov a apedal 

^ th» flcmr <rf letha to 

^ stopped a«i hestiag ol bMtiag ctenenta 
W«£l« <rflo«er.^^^ 

ammed olf» by ineana ot Gonneetlon 56 lor 
wMttrojang the dome oi the mud eiroidt 
v|dm B aiul P and by oieana <d OGBAM 
57 lor ooa^^l^ the biftation of aleevea n 
and 12, vidi tto dbjoet of bcUas tbe 
m^neaadpioeeedi^g tointena cnent 

'Aa tfccae vaxtona drcnib can be of any 
"^a^ they are not nut of the in> 
'•wgBoD fnaoJEar aa tihc application of tiie 
vilta, vhieh ean be o(>Cmed bom ti«£ 
aonreea, u eoncemed, .It haa not 
deemed necemiy to flhutrate la 



the bottom of Che driUlnft, Tbna the 
ratractaWe tool 2, dndng to'^deacant. S 
vaacja Ita head gradually 4owiiw^ 
^^ig and cuti a iraQ in a truncated thape 

a^vely be canicd ont liyTSoring above. 

bdog located JiirS,vo th^ 
™™< tooJU If B cement plug hn been 

dri^ tooi. the menre at the bottom 
^^at^ ^ the cbunpa oTS 
fol^^il" =?nynlioga wajr. When 

tojacted irt^^odSTS^oiSS 

feed of hardener and rerin. WhUe &e 
Biachtae b deeeendhig and aa loon m 
tenner 16 foaflheT^botfom ead<rf the 
jTOcated ooao. tho cantrob are act for 

PMtet joint b made between the eadler 
tubtoganda new section of tubing, the end 

2^^,»S^JS!^J^^ two 
inm^ted Uytn of tubing reibi. Ttau tbe 
machme eonstmcted arables a 
tebing joint to be made after 



perfect 
an In- 



^ thenaohaidening 
2:S?^jr*^2' «i>y be used jSTteSfiS 
tfeere and teWn^ can be of any sort 
provided that ^ mechm^ pSSerSs 
are anlflclent to take the placToTttMH 
^<^0Ba l tubing. Thus AeTav«Sa^ 
com^tasaa the case of forming m tubbtn 8 
wlthottt maUng a sleeve 67^ ^ 

In adxfiticm to ^ abovcfomifloned 
^PWWkxM. that b to savbore^Koie drUIhiB 
jdOi dnmWous lozmhiff of laUng con- 
^cmsiy.^rtogpng and'lhe iwtoSiSrof 
tte downward Bdvance, the machineoan 



each control, whose stntcture may take m 
mm. The control of restn flow finiits sn2b 
™^ S^l ^ incfoase of 10%. 1W 
oven tf the bore hole passes thfoosh an 



n^lead to a dtght iocieaso in sleeve and 
toUng ddeknessea fai the nOom. of ^ 
ca^em. Again It win be noted Sal atthouah 

is ah^ays pooible to make ibe sleeve 

able to ppbmerise bi water. Aa the tufiias 
bpioteoted deeve. the tUbfa«m 

and the rwij cfrcalts are drafaxed of W 
<hmer. If diUaag recommeaoes. a atortb 
by maeUnfaig fto Inner wril of the 
botfoaj part of tbe tuMng a few yanb above 



i BOVanCO, %m ""'-ni ng 

ata be naod to make the iotewal rieevetott 
fiL^JT? ttffltoi^iQi water or toaS2 

2S.SS?L!lte2fl.S! • puactnren? 
completely oQdfflaed tebOL 

*J?^ltf5^._~,^?*?*"* advancfaig the 
23 fSZar^ sleeves fl, 12 

tlie aoanbly to a desired depth, as lor 
«»npla wh^ mtarthig the tosS procS 
J«bJho^<*j6ct 
pfaikNiaqr formed portion. 

WHAT TO OJUK 1S>-. 
l^A m^bod of eiqiloratotT drilfins 
«g^l*g M&ig a h?^ and mooUhagl 
tuWng around the wan oT the diffledl»te 
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cuoepn 

himas ol wadtS. 

of exploratory drfiBna 
ctt^Hahig dtimng a hole by m^ra 
dtil% tool downwardly thfb^£li 
wonWDiW * tiihlng around tlSTwall oftfS 
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drilled hole 



----- ■imulteaeonil 
atwuwmn. moyeaient at ttw? ' 
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with the 

iBto^^gdwi the owo^ 
prc^t jgUtHe movement bet%en fhe 

teee Is omrted between fhe aUthmur 
oxpaniMle m«mber end fte drinS todto 
o«« the drilHog tool Co dSlS 

^*?ri A^^** •ocoixling to either ehhn 1 
wd^Kg material «Ueli b heated after 

ilrrnji I. ilJf iir^ ^5*. iiwtBiW lor ihs 
«^i^/fiLt^ iw»fnoo or weier. 



. *A: A '"gttoJ aeooriBaa to any a/ «i«t».. < 
jaotod autadab mn ocotroOed ai u h. 



■jcond tanatabla aa^ 2^ 
mo^aUr atta^ to the bodr, a fa«i««uSe 
iMk to cwitittf the ia»»eB«at if flw'SS^ 

«i»e of the tntifav fomor. 

ttOabb end ioehidce heatfaig 

14 to 16, bi which nid bSly ■StS! 

u»jif dUmi 14 to 17 whm dwwSLit ^ 

«^Wori vordoa of the bodv tS^^ 
cyrader Jnto two etutattr ohftmiuM^i!^ 

«"iirsShi£^\^ssj 

13^ «2;^2fe to^ of 
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In tire bottOHi d A 
led ftnd 0OT conftiuiag ilie How 
moulding lutertal. 
22. m&cUius -■ *' -«^ "— ftiffl y to «^*t^Tli 21 
5 wteo dependant on otalm 1 ^ Is wMeh t&!d 
control means b adapted to act On reccptxon 
of an impnlae from the pr e oar e nnsor fucb 
that, wben Ibe preume Mssed bf tbe sensor 
exceeds a preifet efii i ln ed valne, said contn^ 
10 means causes die deUveiy of suid to tbe drill 
Cool and to sto|»» both tte sleevea to *t»»<ifc*^. 
Qua or each faaraebBr delivery valve to dose, 
the or each delivery valve for the monldlBg 
matcxial to dose at the ooHet from the or 
IS each slaflo ndser onoa the mlier has bean 
drained of hafdener, ihe avttchhig off of the 
or cadi healhig elemeat circuit and a hah to 
the machWis piogtew downwaxda. 

33* A oiacfalnDaocarAng to any of claims 
20 20 to 22« in wtdoh aald control means tn- 



dudes means ha automatically setttng in 
motion the inflation of Oie fim sleeve 
deflatlcm of the second deeve sn$S its 
descent ondtf ft» control of a first end of 
stroke stop In said hydxadic iaok« a second 25 
cad ctf stnSke stopbemg connected to means 
for set^S in motion bSlatloa of flie second 
sleeve, deflation of die llftt aleevo and tfaa 
filling of the other anatdar chamber In said 
hydraulic Jaclu 30 

24w A mettiod of ezplcrstoiy drilling 
stibstantlatly as herein (lescnbed. 

35. A machine for osplotntoiy 
snbstantlaQy as berdn described 
reference to the accompanying drawings. 35 

A. A. THORNTON & CO^ 
Horfhnmberiaad Honse. 
309—006 K^Hdbon, 
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